It was recently shown by the authors that the Fritzsch ansatz for the quark mass matrices prescribed at the supersymmetric grand unified scale is compatible with a moderately heavy top quark (m t ≃ 120−150 GeV ). Here we extend the ansatz to incorporate the charged leptons and the neutrinos. It is found that the ν e − ν µ mixing angle is small and consistent with the MSW solution of the solar neutrino puzzle. Furthermore, the model predicts observable ν µ − ν τ oscillations with sin 2 2θ µτ ≃ 0.1 and ν τ mass in the (1 − 3) eV range.
Employing symmetries to constrain the form of quark and lepton mass matrices is an attractive concept, since it often leads to relations involving the otherwise arbitrary fermionic observables (masses, mixing angles and CPviolating phases). A particularly simple and elegant texture for the quark mass matrices was proposed some time ago for three families of fermions by Fritzsch.
1 Only the heaviest (top) family has a direct mass in this scheme, while the lighter family masses are generated via nearest neighbor mixing.
Generalizing to include the charged leptons, the mass matrices M u,d,ℓ for the up-quarks, down-quarks and charged-leptons are given by
Here P u,d,ℓ and Q u,d,ℓ are diagonal phase matrices and a, b, c are real (positive)
quantities. The zero's of these matrices are enforced by certain symmetries (either discrete or continuous). Parity invariance is used to ensure the symmetrical nature of the magnitudes of the various elements. Models which generate such textures include those with left-right symmetry, 1,2 as well as SO(10) where parity is a spontaneously broken symmetry.
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In the quark sector, the Fritzsch ansatz leads to predictions for the Cabibbo-Kobayashi-Maskawa (CKM) quark mixing angles in terms of the quark mass ratios and two phase parameters (denoted by σ and τ ). Even though the original mass matrices have several more phase degrees of freedom, only the two are observable. All others can be rotated away by redefining the fermion fields. Of special concern is the prediction of the Fritzsch ansatz for |V cb |, which takes the form
Here the superscript on the quantities is used to emphasize the fact that the relation holds at whatever scale the Fritzsch texture holds. A natural scale at which the symmetries of the Fritzsch ansatz may be broken is the supersymmetric grand unification (SUSY GUT) scale M G ≃ 10 16 GeV . Implications of eq. (2) at low energies are then to be evaluated by evolving the quark mass ratios and the mixing angles from M G to the weak scale, using the renormalization group equations.
If eq. (2) holds at the weak scale, it can be verified that the experimental value of |V cb | = (0.043 ± 0.009) sets an upper limit of about 90 GeV on the top quark mass. 4 This comes about since the first term on the right-hand side in eq. (2) is at least 0.15, and so needs a large cancellation from the second term to agree with the observed value of |V cb |. Such a low value of m t is on the verge of being excluded by the CDF search for the top quark, which sets a lower limit on m t of 91 GeV. 5 It also is in conflict with estimates from the one-loop radiative corrections within the standard model, which prefers a moderately heavy top, say in the range of (120 − 160) GeV . An extension of the ansatz to the lepton sector can lead to predictions for the down-quark masses in terms of the charged leptons as well as determine some of the neutrino oscillation parameters. The ν µ − ν τ system turns out
to be a particularly interesting case.
We envision the matrices of eq. (1) as arising from an underlying SUSY SO(10) type grand unification. It is well known that the quark-lepton symmetry 9 embedded in SO(10) enables one to relate the quark masses with those of leptons. For the charged leptons, we will assume that the mass matrix has the Fritzsch form as in eq. (1), with the (33), (12) and (21) elements arising from a 10-plet of Higgs. Thus we identify
The (23) and (32) 
For m t = 130 GeV and tanβ = 60, the first of these relations predicts
GeV which is in good agreement with the spectroscopic determinations. 8 The second relation leads to
, also in good agreement with observations. Note that the relations in eq. (5) are identical to two of the predictions of the Georgi-Jarlskog ansatz.
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Before discussing the neutrino sector, one remark is in order regarding the phase matrices P ℓ , Q ℓ and their relationship with the matrices P d and 
The light neutrino masses depend on M 
The elements M, M ′ are in general complex.
We are now in a position to discuss neutrino oscillations within the model.
Let us first absorb the phase matrices 
The light neutrino matrix M light ν is obtained from the see-saw formula as
Making use of the relations
(similar relations hold for other sectors), M light ν can be expressed as 
Here r = |M ′ /M| and γ is their relative phase.
The eigenvalues of the light neutrino mass matrix are readily obtained:
Note that in eq. (12) The leptonic CKM matrix is obtained from
where K is the phase matrix of eq. 
The leptonic mixing angles do not run below the scale of B − L breaking, since the right-handed neutrinos decouple at that scale. However, the relations (13) and (17) 
From eq. (13), it follows that
Choosing m c (m c ) = 1.27 GeV and noting that the QCD running factor from m c to m t is ≃ 0.6, we find that
From eq. (17) one sees that the ν µ − ν τ oscillation angle is rather large, in the range of (15 − 25)%. For such a large mixing, there is an upper limit of about 2.5 eV on the ν τ mass arising from oscillation experiments. 16 Eq. 
With such a significant mixing in the (2-3) sector along with the constraint m ντ ≥ 1 eV , it follows that ν µ − ν τ oscillations should be observable in the planned CHORUS/NOMAD experiments at CERN and the proposed Fermilab experiment P803. 19 The ν e − ν τ mixing may play a significant role in astrophysical settings, for example in blowing up the supernova core. 
